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To all whom it may concern:

Be it known that I, Joseerr A. WILLIAMS,
a citizen of the United States, residing at
Cleveland, in the county of Cuyahoga and
State of Ohio, have invented a certaln new:
and. useful Improvement in Internal-Com-
bustion Engines, of which the following is
a full, clear, and exact description. o

This invention relates to internal combus-
tion engines and particularly to two-cyele
engines. . '

Tt is a well known fact that a two-cycle
engine is an admirable prime mover and in
some respects is superior to a four-cycle
engine, but has the disadvantage that as
compared with a four-cycle engine it has a
small range in speed. It is also well known
that when the speed of a two-cycle engine
is decreased by closing down the throttle
valve or by “throttling down” the engine, it
is necessary in order that an explosive
charge may be drawn into the cylinder that
the needle valve be opened and that the
mixture be made very rich by an excessive
flow of gasolene, and even though the mix-
ture is made as rich as possible, the engine
is very unreliable and uncertain in its ae-
tion, the explosions or ignitions taking place
with more or less irregularity and the en-
eine often “ back-fires.” Furthermore, after

‘the engine has operated for a period at a

low speed in the unsatisfactory manner
above stated, and after the speed has been
increaséd by opening the throttle valve, the
operation of the engine is still unsatisfac-
tory for a considerable time due to the fact
that more or less gasolene was condensed
in the crank case and ports and passage-
ways leading to the cylinder, with the result
that the explosions or “ hitting ” is not regu-
lar, until this cundensed gasolene has been
carried away. .

The present invention has for its main
object to provide means whereby & two-
cycle engine can be made more flexible. in
ifs speed range and_can be made nearly as
officient at low speed as a four-cycle engine.

1 accomplish the above object. by pro-

. viding means whereby- when the engine 1s

50

throttled, it is caused ‘to hit regularly but
af a less number of times in a given number
ot compression strokes than normally or
when it is operating at a higher speed and

with the throttle valve open. In this case
when the engine is throttled down, I provilde
means for causing each cylinder to hit or

to have a charge ignited therein at each
“alternate compression stroke instead of at

each compression stroke, and I thereby con-

vert the engine {rom a two-cycle to a four-’

cycle engine as far as the ignition or rate
of ignitions is concerned. ,

The above is accomplished in the embodi-
ment of my invention here shown by caus-
ing the ignition system to be rendered in-
operative or inactive at certain regularly
occurring compression strokes when the en-
gine is throttled, although an igniting arc
is produced in the cylinder at each conipres-
sion stroke when the engine is operating at

“normal or above a.predetermined speed.

Preferably, the ignition system is controlled
automatically by the operation of the throt-
tle lever, which in an automobile, for in-
stance, for which my invention is particu-
larly adapted, is carried by the steering
wheel. ;

My invention may be further briefly sum-
marized as consisting in certain novel com-

_bihations and arrangements of parts which

will be described in the specification and
set forth in the appended claims.

Tror a better understanding of my inven-
tion, reference is had to the accompanying
drawing which is a diagrammatic repre-
sentation of a two-cycle engine and one
embodiment of my invention which is ap-
plied thereto. » .

Referring now to the drawing, 10 repre-
sents a two-cycle engine which for conven-
jence of description and illustration is shown
as provided with three cylinders A; B and
C, although it is to be understood that my
invention may be employed with or applied

to a two-cycle engine having any number.

of cylinders. The cylinders are provided
Tespectively with pistons 11 which are con-
nected in the usual manner to the cranks of
a crank shaft 12. ’

I employ in connection with-the engine

an ignition system which normally produces’

in each cylinder at each compression stroke
an igniting arc or spark, the ignition sys-
tem .n this case including a high tension
magneto having a low tension winding 13
and a high tension winding 14, the former
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